Proton NMR transverse relaxation time and membrane stability in wheat leaves exposed to high temperature shock.
Electrolyte leakage from leaves and NMR transverse relaxation time (T2) of leaf water were used to differentiate between heat-tolerant (NIAW 845) and susceptible (HD 2428) wheat (Triticum aestivum L.) cultivars. The leaves were exposed to high temperature shock in the range 30 to 55 degrees C and the damage caused, when evaluated by the two approaches was in close agreement. The critical temperature of injury leading to loss of membrane integrity was lower (39.1 degrees C) for susceptible cultivar, compared to tolerant cultivar (44.2 degrees C). Component analyses of NMR data revealed the existence of two fractions of cellular water in leaf tissues, namely, bound and free bulk water with distinct relaxation times. A dramatic reduction in the proportion of free water and a corresponding increase in bound water was observed in response to increase in temperature. This change in proportion occurred around 38 degrees C and 43 degrees C in HD 2428 and NIAW 845 respectively. The high temperature induced irreversible damage to cellular membrane integrity led to loss of compartmentation of cellular water fractions. The tolerant cultivar maintained its membrane integrity and cell water compartmentation until a temperature of 43 degrees C and susceptible could maintain it only until 38 degrees C.